Background There are scarce data in Scandinavia about treatment satisfaction among patients with psoriasis (PsO)
Introduction
Psoriasis (PsO) is a chronic inflammatory skin disease associated with significant physical and psychosocial burden. The global prevalence of PsO in adults is around 3%; however, estimates from studies in Norway, Sweden and Denmark are consistent with a relatively high prevalence in the Scandinavian region (3.9-11.5%). [1] [2] [3] [4] [5] Up to 35% of individuals with PsO will develop psoriatic arthritis (PsA), which is associated with decreased physical function, increased comorbidities and a substantial reduction in quality of life. [6] [7] [8] PsO and PsA disease management requires lifelong treatment, which can itself impose additional clinical and psychological burdens. Therapeutic approaches include topical treatments and phototherapy for milder forms of PsO on the skin and scalp and systemic treatments, which are recommended for more severe manifestations. [9] [10] [11] [12] [13] Traditional oral systemic therapies such as methotrexate, acitretin and cyclosporine have been available for many years, but their effective use can be hindered by patient intolerance and organspecific toxicities. 12, 14 Several subcutaneously and intravenously administered biologics targeting cytokines involved in the pathogenesis of PsO and PsA have recently been approved. 15 These agents are usually recommended for use after failure of conventional systemic therapy. [9] [10] [11] [12] [13] 16, 17 Despite the availability of several options for systemic treatment of PsO and PsA, and published guidelines recommending their use in patients with severe symptoms, [11] [12] [13] some studies suggest that many patients remain undertreated or unsatisfied with their treatment. [18] [19] [20] [21] The largest global probability survey to be conducted with patients suffering from PsO and PsA, the Multinational Assessment of PsO and PsA (MAPP), highlighted that although treatment satisfaction was fairly high among those with non-severe symptoms, many of those with severe disease were undertreated; for example, >80% of patients with an affected body surface area ≥4 palms were receiving no treatment or topical therapy alone and 60% of patients with PsA were not being treated for their joint disease. 20 Other studies have also shown low levels of treatment satisfaction and a lack of systemic treatment use among patients with severe psoriasis. 18, 22 The MAPP survey excluded Scandinavian countries; therefore, the NORPAPP was conducted to gain a better understanding of the treatment of PsO and PsA in Sweden, Denmark and Norway. The purpose of this study was to provide some insight into the main challenges faced by people living with PsO and PsA in these countries and to understand patients' perspectives on communication with the healthcare system and the different treatments prescribed. In this report, we focus on respondent's perspectives on, and satisfaction with, the different available treatments for PsO and PsA.
Materials and methods
YouGov (an international Internet-based market research firm) conducted the survey during November and December 2015 in Sweden, Denmark and Norway following the International Chamber of Commerce (ICC)/European Society for Opinion and Marketing Research (ESOMAR) International Code on Market, Opinion and Social Research and Data Analytics, as previously described. 2 The survey was conducted in accordance with ethical standards required in each participating country. In brief, 22 050 adults (aged 18-74 years) from the YouGov panels were asked whether they had any type of PsO or PsA. Active sampling was used to ensure that this initial survey population was representative of the adult population in each country in terms of age and gender. All 1264 individuals who reported physician-diagnosed PsO or PsA were invited to participate in the full survey, which was completed via an online link sent by email, and the response rate was 96.6% (1221 respondents). The questions explored in this paper addressed: patterns of treatment use, whether or not systemic treatments (including biologics) had been discussed with a physician, perceptions of the longterm health risk of treatments, and satisfaction with systemic treatments with a specific focus on methotrexate and biologics (Appendix).
Respondent data were weighted to match the demographics (gender and age) of each country. Significant deviations in responses between subgroups based on country, diagnoses, age, perceived severity of their condition, patient organization membership and frequency of physician contact were assessed using chi-squared tests and z-tests with Bonferroni corrections (total a = 0.05) for comparisons of multiple answers within each question. Since the NORPAPP was designed to investigate patients' perspectives, a subjective measure was used to define subgroups based on severity. Respondents were asked how they would rate the severity of their condition over the past 12 months and were then grouped into those who perceived their disease to be severe (responding 'quite severe', 'very severe' or 'extremely severe') and those who perceived their disease to be non-severe (responding 'not particularly severe' or 'not severe at all').
Results

Study population
Population demographics have been reported previously. (Fig. 1) . Respondents who described their symptoms as severe were significantly more likely to have used all treatments and at least three times more likely to have used, or tried, systemic treatments than those who described their symptoms as non-severe (Fig. 2) . Systemic treatments of any kind were used, or tried, by 14.6% of respondents with PsO alone and by 58.5% of respondents with PsA AE PsO.
Systemic treatments discussed with a physician Respondents who described their symptoms as severe were more than three times as likely to have discussed systemic treatments with their physician and more than four times as likely to have used, or intended to use, systemic treatments than those who described their symptoms as non-severe (Fig. 3) . However, over one-third of respondents (35.2%) with severe symptoms had never discussed a systemic treatment with their physician.
Respondents with PsA AE PsO were significantly and substantially more likely to have discussed systemic treatments with their physician and to have used, or intended to use, such treatments than respondents with PsO alone (Fig. 4) . Membership of a patient organization had a similar effect; respondents who were members were significantly and substantially more likely to have discussed systemic treatments, and to have used or intended to use them, than non-members (Fig. 5) .
Use of biologics Respondents who reported having used biologics (n = 173) included a significantly higher proportion of those with PsA AE PsO than with PsO alone (31.8% vs 8.1%, P < 0.05). Respondents who considered their symptoms to be severe had used biologics significantly more often than those who considered their symptoms to be non-severe (26.8% vs 6.7%, P < 0.05). The use of biologics was significantly and strongly linked to membership of a patient organization; 40.7% of respondents who were organization members had used biologics compared with 6.9% of respondents who were not (P < 0.05). There was also a significant link with age group; biologics had been used by 21.5% of respondents aged 18-44 years and by 8.1% of respondents aged 45-74 years (P < 0.05). No significant gender differences were observed.
Respondents who had used biologics were asked whether the suggestion to use them originally came from themselves or their Figure 4 Systemic treatments that were discussed with a physician by respondents with (a) psoriasis (PsO) alone and (b) psoriatic arthritis (PsA) with or without PsO. *Significant difference between diagnostic groups (a) and (b) (Bonferroni-corrected z-tests, total a = 0.05).
significant association between the source of the suggestion to use biologics and membership of a patient organization, severity, gender or diagnosis.
Respondent perceptions of long-term health risks of treatments When asked about the health risks of treatments, approximately half of the respondents thought there was a least 'some health risk' for topical steroids, whereas only about onethird noted at least 'some health risk' for systemic treatments (Fig. 6) . Although most respondents (79.9%) felt able to comment on the safety of topical steroids, 58.3-61.9% responded 'don't know' when asked about the safety of systemic treatments. A significantly (P < 0.05) lower proportion of respondents aged 18-44 years (47.7-49.1%) responded 'don't know' than those aged 45-74 (66.7-72.9%). The most influential factor in the respondents' ability to comment on the safety of systemic treatments was membership of a patient organization; less than onethird (26.1-30.7%) of respondents who were members answered 'don't know', significantly less than the approximately twothirds (66.8-70.4%) who were not members (P < 0.05).
Respondent satisfaction with systemic treatments
Methotrexate Respondents using methotrexate, either oral or injectable, were satisfied ('very satisfied' or 'quite satisfied'), indifferent ('neither satisfied or dissatisfied') or dissatisfied ('very dissatisfied or 'quite dissatisfied') with the treatment in Figure 5 Systemic treatments that were discussed with a doctor by respondents, split by membership of a patient organization: (a) members and (b) non-members. *Significant difference between membership groups (a) and (b) (Bonferroni-corrected z-tests, total a = 0.05). † Membership of a patient organization was indicated by 21.0% of respondents; of these, 52.3% had PsO alone (representing 14.6% of all respondents with PsO alone) and 47.7% had PsA with or without PsO (representing 46.5% of all respondents with PsA alone and 35.3% of those with both conditions). Figure 6 Respondent perceptions of long-term medication safety (n = 1221). Respondents who were members of patient organizations were significantly (P < 0.05) less likely to be 'very dissatisfied' (7.6% vs 20.3%) and more likely to be 'quite satisfied' (32.0% vs 19.3%) than non-members. Overall, 30.5% of the respondents using methotrexate were dissatisfied with the treatment. A majority of the very/quite dissatisfied respondents reported side-effects as a reason for their dissatisfaction (Fig. 7b) . Other frequently cited reasons for dissatisfaction were concerns about safety and lack of efficacy (Fig. 7b) .
Biologics Respondent satisfaction with biologics varied by diagnosis -a significantly higher proportion of respondents with PsA AE PsO were 'quite satisfied' compared with those with PsO alone (Fig. 8a ). Other differences were not statistically significant, but there was a trend towards greater satisfaction and lower dissatisfaction among respondents with PsA AE PsO versus those with PsO alone (Fig. 8a) . Overall, 22.9% of respondents were dissatisfied with biologics. The most frequently reported reasons for dissatisfaction with biologics were a lack of efficacy and the side-effects (Fig. 8b) .
Discussion
The finding that 35.2% of respondents with self-perceived severe symptoms had not discussed systemic treatment with their physician suggests that there are still too many patients in Scandinavia not receiving adequate treatment for PsO and/or PsA. Current or prior use of systemic therapy was reported by 14% of respondents with PsO alone. Although low, this proportion is comparable with the proportion that was reported in the MAPP study (7-14%, depending on severity). 20 As expected, a greater proportion of respondents with PsA, who generally had more severe symptoms, reported using systemic treatments of any kind (58.5%) and biologic treatments (31.8%). These figures are higher than the MAPP study in which only 19% of respondents with PsA reported receiving conventional oral therapy alone and 14% reported receiving biologic treatments. However, the MAPP study included an unmatched, parallel survey of dermatologists and rheumatologists who reported the prescription of systemic treatment at higher rates than indicated by surveyed patients: dermatologists prescribed conventional oral therapies for 11.4% of patients with PsO and biologics for 11.4%; rheumatologists prescribed conventional oral therapies for 40.6% of patients with PsA and dermatologists prescribed for 22.5%; biologics were prescribed by rheumatologists for 21.4% of patients and by dermatologists for 19.6%. 23 Differences between these physician-reported levels of treatment in the MAPP study and levels of treatment reported by patients in both the MAPP study and the NORPAPP may reflect the high proportion of patients who were not regularly followed by a physician.
The differences between the NORPAPP and the MAPP study in terms of the proportion of patients reporting receiving treatment, may reflect regional differences or changes in clinical practice over time. The use of systemic therapy in Germany increased following the introduction of the National Goals for Healthcare in Psoriasis (2010-2015) and implementation of the first European S3-Guidelines in 2012. 12 12 it is possible that the treatment of PsO and
PsA is also beginning to improve in other countries. A factor that may have had an impact on the prescription and use of systematic treatments is patient preference. Respondents who were members of patient organizations were more likely to 
Don't know/do not wish to answer
It's too difficult to remember to take the medication I have/I had to change my lifestyle too much (e.g. limit the alcohol intake or follow a specific diet) Other I am/I was concerned about the long-term safety I don't like to self-inject I don't/I didn't get enough effect I get/I got injection-site reactions I'm not/I wasn't able to keep up with my daily activities (e.g. missed work; missed family/personal time)
I experienced side-effects (e.g. nausea, vomiting, diarrhoea or fever) I don't/I didn't get any effect at all Figure 8 (a) Respondent satisfaction with biologic medications (n = 173), split by diagnosis of psoriasis (PsO) alone versus psoriatic arthritis (PsA) with or without PsO and (b) reasons for dissatisfaction (multiple answers were allowed). *Significant difference between diagnostic groups (Bonferroni-corrected z-tests, total a = 0.05).
discuss systemic therapy with their physician and to have systemic treatment prescribed. It appears that well-informed respondents received more adequate treatment, although the risk of 'over-treatment' cannot be assessed. Compared with those aged 18-44 years, respondents aged 45-74 years were less likely to have suggested biologics to their physician and were less likely to have them prescribed, which may be linked. This implies that a lack of information on newer treatments may be an issue for both patients and physicians. The supposition of underinformed physicians is made more plausible by the fact that many respondents saw general practitioners (GPs) rather than specialists. In Norway, it is strongly recommended that treatment with methotrexate or cyclosporine is initiated by a specialist and that the prescription of biologics is regulated by hospital dermatology committees. In Sweden, although there is no formal restriction for GPs or other physicians to prescribe systemic medication, in practice, only dermatologists prescribe these treatments.
Levels of dissatisfaction with systemic treatments appeared to be quite high with 30.5% of respondents indicating dissatisfaction with methotrexate, mostly citing side-effects as the reason. These results are largely comparable with the MAPP study, in which approximately half of the patients indicated that they found systemic treatment with oral agents to be burdensome, mostly because of fears about side-effects. 20, 26 For biologics, 22 .9% of respondents indicated dissatisfaction, with a lack of efficacy and the side-effects being the most frequently cited reasons. There was a trend towards greater satisfaction among respondents with PsA than among those with PsO alone, but there are no obvious reasons for this difference. Level of knowledge and expectations could have played a role in the level of treatment satisfaction. Although respondents who were members of patient organizations were more burdened by their disease (unublished data), they had greater levels of satisfaction with methotrexate treatment than non-members. We hypothesize that well-informed patients are more aware of what to expect from treatment. Respondents aged 45-74 years were less satisfied than those aged 18-44 years, so it may be that older respondents were less well-informed of the benefits and sideeffects of treatment. This assumption is supported by the older age-group's larger fraction of 'don't know' answers to the questions regarding systemic medication safety.
The results of the NORPAPP should be interpreted within the context of its limitations. As with all retrospective surveys, the data rely on the accurate recall of facts and interpretation of questions by respondents. A strength of the survey is that, like the MAPP study, participants were not identified based on membership of patient organizations but were more broadly representative of the cross-section of individuals living with PsO and PsA in Sweden, Denmark and Norway. Nevertheless, 21% of respondents were members of patient organizations and this could reflect the level of engagement of individuals in the YouGov panels, which are made up of individuals who have specifically opted in to participate in online studies. Given the differences observed between respondents who are members of patient organizations and those who are not, this factor should be considered when interpreting the survey results. Although the survey was conducted in three different countries, data were pooled to provide a large patient group, which allowed for broader subgroup analyses. The justification for this is that Sweden, Denmark and Norway have a similar prevalence of PsO and PsA, [3] [4] [5] and have largely similar healthcare systems and access to treatment (including biologics). 27, 28 In conclusion, the results of this survey from Scandinavia strongly support the findings from studies carried out in other European countries and in the United States that patients with PsO and/or PsA are often dissatisfied with the treatment they receive. We also confirmed that few patients, even if they have a serious disease, receive systemic treatment. It appears likely that substantial numbers of Scandinavians who perceive their PsO and/or PsA to be severe are not receiving optimal treatment, particularly those aged 45-74 years. Over one-third of respondents who perceived their symptoms to be severe had never discussed systemic treatment with a physician. Future studies should assess whether better communication and an increased awareness of available treatment options, among both patients and treating physicians, can help to improve access to appropriate treatments in the Scandinavian population suffering from severe PsO and/or PsA. • Free text answer Question 25b: Why are you satisfied with the healthcare's system or treatment of your psoriasis (on skin, nails or scalp)?
• Free text answer Question 26a: Why are you dissatisfied with the healthcare's system or treatment of your psoriatic arthritis?
• Free text answer Question 26b: Why are you satisfied with the heathcare's system or treatment of your psoriatic arthritis?
• Free text answer • Injectable or intravenous biologic medication i) We discussed it but I never used it ii) We discussed it and I used it/will use it iii) We never discussed it iv) Do not know/do not wish to answer i) I experienced side-effects, e.g. nausea, vomiting, diarrhoea or fever ii) I currently have/had problems with my liver iii) I have/had to change my lifestyle too much, e.g. limit the alcohol intake or follow a specific diet iv) I do not/did not get enough effect v) I do not/did not get any effect at all vi) I'm not/I wasn't able to keep up with my daily activities (e.g. missed work; missed family/personal time) vii) I am/was concerned about the long-term safety viii) It's too difficult to remember to take the medication ix) Other x) Do not know/do not wish to answer Question 36: For how long did you take the injectable or intravenous biologic medication before you stopped? i) A week or less ii) Two to three weeks iii) A month iv) A quarter (three months) v) Half a year vi) One year vii) Two years viii) More than two years ix) Do not know/do not wish to answer Question 37: When you first were prescribed the biologic medication, was it mainly yourself requesting the treatment or was it the doctor's suggestion? i) The doctor first suggested that I use the treatment ii) I was the one who first suggested that I use the treatment iii) Both the doctor and I suggested that I use the treatment iv) None of the above v) Do not know/do not wish to answer Question 38: How satisfied or dissatisfied are/were you with using the biologic medication? i) Very dissatisfied ii) Quite dissatisfied iii) Neither dissatisfied nor satisfied iv) Quite satisfied v) Very satisfied vi) Do not know/do not wish to answer
Question 39: Why are/were you dissatisfied with the biologic medication? i) I experienced side-effects, e.g. nausea, vomiting, diarrhoea or fever ii) I have/had to change my lifestyle too much, e.g. limit the alcohol intake or follow a specific diet iii) I do not/did not get enough effect iv) I do not/did not get any effect at all v) I'm not/I wasn't able to keep up with my daily activities (e.g. missed work; missed family/personal time) vi) I do not like to self-inject vii) I am/was concerned about the long-term safety viii) It's too difficult to remember to take the medication ix) I get/got injection-site reactions x) Other xi) Do not know/do not wish to answer • Free text answer 
